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1. Introduction

These test cases are part of the RAN4 Phase II-B test case scope.

In this contribution we provide the E-UTRAN FDD RRC Re-establishment test cases in an additive white Gaussian noise (AWGN) channel model. 

These test cases shall verify that the UE in connected mode preformes a RRC Re-establisment during the Tre-establish_delay= TUL_grant + TUE_re-establish_delay as specified in section 6.1. 
2. Summary of Test
Test objective:

The goal of these tests is to verify RRC Re-establishment requirements defined in section 6.1 in an AWGN model. 
This contribution defines two testcases: 

· Test 1 FDD: RRC Re-establishment to a known intra frequency cell.

· Test 2 FDD: RRC Re-establishment to an unknown inter frequency cell.
There are 2 cells in the both tests: cell 1 and cell 2; they are asynchronous (time offset = 3 ms). The tests comprise of three time intervals: T1, T2 and T3. 
Test 1:

At the beginning of the test, cell1 is active, serving cell and cell2 is detected on a level 3 dB lower than active cell. Starting interval T2, cell 1 becomes very weak while cell 2 remains on the same level. Intervall T3 shall be set to start when RRC detects Radio Link Failure, about 200 ms (Qout evaluation period) + T310 after starting interval T2. 
See Figure 1 Test 1 setup, known intra freq cell.
Test 2:

At the beginning of the test, cell1 is active, serving cell and cell2 is initially very weak. Starting interval T2, cell 1 becomes very weak. Intervall T3 shall be set to start when RRC detects Radio Link Failure, about 200 ms (Qout evaluation period) + T310 after starting interval T2. Starting interval T3 cell2 shall become detectable. 
See Figure 2 Test 2 setup, unkown inter freq cell.
Thus the RRC Re-establishment delay will be verified during T3 in both testcases.

The total re-establishment delay is defined as:

Tre-establish_delay= TUL_grant + TUE_re-establish_delay

TUL_grant
= 0 ms; since test is terminated when the system simulator has received RACH.


TUE_re-establish_delay 
= 50 ms + Nfreq * Tsearch + TSI + TPRACH = 1445 ms (Test 1)



TUE_re-establish_delay 
= 50 ms + Nfreq * Tsearch + TSI + TPRACH = 2945 ms (Test 2)


Tsearch 
= 100 ms (Test 1, known cell)
Tsearch 
= 800 ms (Test 2, unknown cell)



TSI 
= 1280 (Test 1, known cell)



TSI 
= 1280 (Test 2, unknown cell)



TPRACH = 15 ms (it also includes 10 ms frame uncertainly)
The total delay shall be about 1445 ms for Test 1 and 2945 ms for Test 2 from the time the UE detects the radio link failure (RLF) until the UE sends PRACH to the new cell. 
No DRX shall be used during these testcases.

N310 shall be set to 1.

T310 shall be set to 0 ms.

T311 shall be set to 3000 ms.
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Figure 1: Test 1 setup, RRC re-establishment to known FDD intra-frequency cell
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Figure 2: Test 2 setup, RRC re-establishment to unkown FDD inter-frequency cell
Channel setup:

In the test the transmitted power of all E-UTRA channels used in cell 1 and cell 2 are based on existing E-UTRA test setup in TS 36.133 [1]. 
Received levels:
The geometry factor 
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, for the E-UTRAN cells, has been set to be inline with the levels defined in the RAN4 Phase I test cases. 
OCNG:

The OFDMA channel noise generator (OCNG) is used in cell 1 and cell 2. 

The OCNG pattern is the same as used for other inter-frequency and intra handover test case in TS 36.133 [1]. 
3. References


[1] 3GPP TS 36.133, “Evolved Universal Terrestrial Radio Access (E-UTRA); Requirements for support of radio resource management”.  

4. Proposed Test Case
A.6

RRC Connection Control

A.6.1
RRC Re-establishment

A.6.1.1
E-UTRAN FDD intra-frequency RRC Re-establishment 

A.6.1.1.1
Test Purpose and Environment
The purpose is to verify that the E-UTRA FDD intra-frequency RRC re-establishment delay is within the specified limits. These tests will verify the requirements in section 6.1.2.

The test parameters are given in table A.6.1.1.1-1 and table A.6.1.1.1-2 below. The test consists of 3 successive time periods, with time duration of T1, T2 and T3 respectively. At the start of time period T2, cell 1, which is the active cell, is deactivated. The time period T3 starts after the occurrence of radio link failure. 
Table A.6.1.1.1-1: General test parameters for E-UTRAN FDD intra-frequency RRC Re-establishment test case

	Parameter
	Unit
	Value
	Comment

	PDSCH parameters
	
	DL Reference Measurement Channel R.0 FDD
	As specified in section A.3.1.1.1

	PCFICH/PDCCH/PHICH parameters
	
	DL Reference Measurement Channel R.6 FDD
	As specified in section A.3.1.2.1

	Initial conditions
	Active cell
	
	Cell 1
	

	
	Neighbouring cell
	
	Cell 2
	

	Final condition
	Active cell
	
	Cell 2
	

	E-UTRA RF Channel Number
	
	1
	Only one FDD carrier frequency is used.

	Channel Bandwidth (BWchannel)
	MHz
	10
	

	N310
	-
	1
	

	T310
	ms
	0
	

	T311
	ms
	3000
	

	DRX
	
	OFF
	

	CP length
	
	Normal
	

	Access Barring Information
	-
	Not Sent
	No additional delays in random access procedure.

	PRACH configuration index
	
	4
	As specified in table 5.7.1-2 in TS 36.211

	Time offset between cells
	
	3 ms
	Asynchronous cells

	T1
	s
	5
	

	T2
	s
	200 ms
	

	T3
	s
	3
	


Table A.6.1.1.1-2: Cell specific test parameters for E-UTRAN FDD intra-frequency RRC Re-establishment test case
	Parameter
	Unit
	Cell 1
	Cell 2

	
	
	T1
	T2
	T3
	T1
	T2
	T3

	E-UTRA RF Channel Number
	
	1
	1

	BWchannel
	MHz
	10
	10

	OCNG Patterns defined in A.3.2.1.1 (OP.1 FDD) and in A.3.2.1.2 (OP.2  FDD)
	
	OP.1 FDD
	OP.1 FDD
	OP.2 FDD
	OP.2 FDD
	OP.2 FDD
	OP.1 FDD

	PBCH_RA
	dB
	0
	0

	PBCH_RB
	dB
	
	

	PSS_RA
	dB
	
	

	SSS_RA
	dB
	
	

	PCFICH_RB
	dB
	
	

	PHICH_RA
	dB
	
	

	PHICH_RB
	dB
	
	

	PDCCH_RA
	dB
	
	

	PDCCH_RB
	dB
	
	

	PDSCH_RA
	dB
	
	

	PDSCH_RB
	dB
	
	

	OCNG_RANote 1
	dB
	
	

	OCNG_RBNote 1 
	dB
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	dB
	1.54
	-Infinity
	-Infinity
	-3.79
	4
	4
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 Note 2
	dBm/15 KHz
	-98
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	dB
	7
	-Infinity
	-Infinity
	4
	4
	4

	RSRP Note 3
	dBm/15 KHz
	-91
	-Infinity
	-Infinity
	-94
	-94
	-94

	Propagation Condition 
	
	AWGN

	Note 1: OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 2: Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for 
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 to be fulfilled.

Note 3: RSRP levels have been derived from other parameters for information purposes. They are not settable parameters themselves.


A.6.1.1.2
Test Requirements

The Re-establishment delay Tre-establish_delay to a known E-UTRA FDD intra frequency cell shall be less than 1.5 s.

The rate of correct RRC re-establishments observed during repeated tests shall be at least 90%.

NOTE:
The Re-establishment delay in the test is expressed by: 


Tre-establish_delay= TUL_grant + TUE_re-establish_delay.

Where:
TUL_grant = It is the time required to acquire and process uplink grant from the target cell. The PRACH reception at the system simulator is used as a trigger for the completion of the test; hence TUL_grant is not used. 
TUE_re-establish_delay = 50 ms + Nfreq* Tsearch + TSI + TPRACH
Nfreq = 1
Tsearch = 100 ms
TSI = 1280 ms; it is the time required for receiving all the relevant system information as defined in 3GPP TS 36.331 for the target E-UTRAN FDD cell. 
TPRACH = 15 ms; it is the additional delay caused by the random access procedure.

This gives a total of 1445 ms, allow 1.5 s in the test case.
A.6.1.2
E-UTRAN FDD inter-frequency RRC Re-establishment 

A.6.1.2.1
Test Purpose and Environment
The purpose is to verify that the E-UTRA FDD inter-frequency RRC re-establishment delay is within the specified limits. These tests will verify the requirements in section 6.1.2.
The test parameters are given in table A.6.1.1.2-1 and table A.6.1.1.2-2 below. The test consists of 3 successive time periods, with time duration of T1, T2 and T3 respectively. At the start of time period T2, cell 1, which is the active cell, is deactivated. The time period T3 starts after the occurrence of radio link failure. At the start of time period T3, cell 2, which is the neighbour cell, is activated.
Table A.6.1.2.1-1: General test parameters for E-UTRAN FDD inter-frequency RRC Re-establishment test case

	Parameter
	Unit
	Value
	Comment

	PDSCH parameters
	
	DL Reference Measurement Channel R.0 FDD
	As specified in section A.3.1.1.1

	PCFICH/PDCCH/PHICH parameters
	
	DL Reference Measurement Channel R.6 FDD
	As specified in section A.3.1.2.1

	Initial conditions
	Active cell
	
	Cell 1
	

	
	Neighbouring cell
	
	Cell 2
	

	Final condition
	Active cell
	
	Cell 2
	

	E-UTRA RF Channel Number (cell 1)
	
	1
	

	E-UTRA RF Channel Number (cell 2)
	
	2
	

	Channel Bandwidth (BWchannel)
	MHz
	10
	

	N310
	-
	1
	

	T310
	ms
	0
	

	T311
	ms
	3000
	

	DRX
	
	
	OFF

	CP length
	
	Normal
	

	Access Barring Information
	-
	Not Sent
	No additional delays in random access procedure.

	PRACH configuration index
	
	4
	As specified in table 5.7.1-2 in TS 36.211

	Time offset between cells
	
	3 ms
	Asynchronous cells

	T1
	s
	5
	

	T2
	s
	200 ms
	

	T3
	s
	5
	


Table A.6.1.2.1-2: Cell specific test parameters for E-UTRAN FDD inter-frequency RRC Re-establishment test case

	Parameter
	Unit
	Cell 1
	Cell 2

	
	
	T1
	T2
	T3
	T1
	T2
	T3

	E-UTRA RF Channel Number
	
	1
	2

	BWchannel
	MHz
	10
	10

	OCNG Patterns defined in A.3.2.1.1 (OP.1 FDD) and in A.3.2.1.2 (OP.2  FDD)
	
	OP.1 FDD
	OP.1 FDD
	OP.2 FDD
	OP.2 FDD
	OP.2 FDD
	OP.1 FDD

	PBCH_RA
	dB
	0
	0

	PBCH_RB
	dB
	
	

	PSS_RA
	dB
	
	

	SSS_RA
	dB
	
	

	PCFICH_RB
	dB
	
	

	PHICH_RA
	dB
	
	

	PHICH_RB
	dB
	
	

	PDCCH_RA
	dB
	
	

	PDCCH_RB
	dB
	
	

	PDSCH_RA
	dB
	
	

	PDSCH_RB
	dB
	
	

	OCNG_RANote 1
	dB
	
	

	OCNG_RBNote 1 
	dB
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	dB
	4
	-Infinity
	-Infinity
	-Infinity
	-Infinity
	7
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 Note 2
	dBm/15 KHz
	-98
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	dB
	4
	-Infinity
	-Infinity
	- Infinity
	- Infinity
	7

	RSRP Note 3
	dBm/15 KHz
	-94
	-Infinity
	-Infinity
	- Infinity
	-Infinity
	-91

	Propagation Condition 
	
	AWGN

	Note 1: OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 2: Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for 
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 to be fulfilled.

Note 3: RSRP levels have been derived from other parameters for information purposes. They are not settable parameters themselves.


A.6.1.2.2
Test Requirements
The Re-establishment delay Tre-establish_delay to an unknown E-UTRA FDD inter-frequency cell shall be less than 3 s.

The rate of correct RRC re-establishments observed during repeated tests shall be at least 90%.

NOTE:
The Re-establishment delay in the test is expressed by: 


Tre-establish_delay= TUL_grant + TUE_re-establish_delay.

Where:
TUL_grant = It is the time required to acquire and process uplink grant from the target cell. The PRACH reception at the system simulator is used as a trigger for the completion of the test; hence TUL_grant is not used. 
TUE_re-establish_delay = 50 ms + Nfreq* Tsearch + TSI + TPRACH
Nfreq = 2
Tsearch = 800 ms
TSI = 1280 ms; it is the time required for receiving all the relevant system information as defined in 3GPP TS 36.331 for the target E-UTRAN FDD cell. 
TPRACH = 15 ms; it is the additional delay caused by the random access procedure.

This gives a total of 2945 ms, allow 3 s in the test case.
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